CpegHee 3Ha4yeHne apdPeKTUBHOM

003bl, Nony4yaemMoe XuTtenem Hallew
NNaHEeTbl OT NPUPOAHbLIX NCTOYHUKOB,
COCTaBIseT

2.4 m3B/roa.

(MMNNU3nMBEPTOB B roa)



ECTECTBEHHbBIE U
MCKYCCTBEHHbIE

MCTOHHUKW
MOHU3NPYIOLWNX
N3NYYEHNN U
PAOAVNOHYKIMNAOOB



Bce >xuBble cyujectBa Ha 3eMne
NOCTOSSHHO NnoAaBeprarTcs
BO31€EUCTBUIO MOHU3UPYIOLLEN
paavauvm nyteMm BHeELWWHero n
BHYTpeHHero obnyyeHms ot
eCTeCTBEeHHbIX U UCKYCCTBEHHbIX
MCTOYHUKOB MOHU3UPYIOLLUUX
M3J1TYyYEeHUM



EcTecTtBeHHbIE NCTOYHUKMK NOHU3SUPVIOLL

NX

N3ny4yeHUn U pagmoHyKnnaoB

o KocMmyeckoe mnanydeHue.

o [lepBUYHble paANOHYKINAblI 3EMHOMN

KOpbl.



[TppoOHbLIM
pagnauMoHHbIM (POHOM

Ha3bIBaAOT MOHU3UPYIOLLINE
N3Ny4YeHus, ncxogsawme ot
NMPUPOAHbIX NCTOYHUKOB.




KocMOreHHble UCTOYHUKN




KocMoOreHHble UCTOYHUKIA:

a) NepBUYHOE KOCMMUYECKOE N3NYUYEHNE — 3apPSAXKEHHbIE
YaCTULbl BbICOKOI 3HEPrnmn, NpUXoasiime m3
MEeX3BE3AHOro NpOCTPaHCTBa U N3 COJTHEYHOMN
ranakTUKN, a TakXXe KOPOTKOBOJTHOBOE
3N1eKTPOMAarHMTHOE U3JTyYeHue;

o 6) BTOpMYHOE KOCMUYECKOE N3NTy4YeHne —
NMOHU3NpYyoLLee nanydyeHme, obpasytolieecss B 3eMHOU
aTMocC(epe B pe3y/bTaTe B3auMOAENCTBUS
NEPBUNYHON0 KOCMMYECKOI0 U3STyYEHUS C aTOMaMU
Bo3ayXa. Hanbonee pacnpocTtpaHeHHbIMU NPOAYKTaMU
KOCMOreHHOM akTuBauuu genawTtca: 3H, 71°Be, 14C,
22Ng, 32Sj 3233p 35g  36,39(]:

O B) paAMOaKTUBHbIE N30TOMbI, NoNajaatoLwme Ha
NoOBEepPXHOCTb 3eM/IN N B ee aTMOCdepy U3
KOCMMYECKOro NpocTpaHCTBa BMeCcTe C KOCMUYECKOM
NblNIbIO U METEOPUTHBLIMU YaCTULLAMMU.



[lepesu4yHOe KocMu4YecKoe uarydyeHue:

o [[@NaKTUYEeCKOEe
n3syyeHue

[IpOTOHBI BBICOKUX DHEPTUN
(79%—87%)

ATOMHBIE siipa OT BOAOPOJIA U
8 renus 10 0oee TSKENbIX Aep
(’ B nutust, epusutust u ap. (~10%)
- DJIEKTPOHBI U TaMMa-JIy4H
(~1%)

DHEPTUs 3aPSIKEHHBIX

YaCTHIL;
or 3 — 15 IB (10°3B)

o 107 — 108 3B.




«COJIHEYHOE UBIYUYECHHUE

DJIEKTPOMAarHUTHOE
M3JTy4YEHUE (BILIOTH J0
PEHTIEHOBCKOTO
arara3oHa)

[IpoTOoHBI
DIJICKTPOHBI

SAnpa renus u Ipyrux
AJIEMEHTOB




«METECOPUTHBIN T0XKIb




Bmopu4Hoe Kkocmu4veckoe u3sny4veHue:

U*-MIOOHbI (TSXXENbl aHanor 3/eKTPoHa
m=200m_) n n*-Me30HbI (70%),
5M1EeKTPOHbI U MO3UTPOHbI (26%),
nepBuYHble NpoToHbl (0,05%),
raMMa-KBaHTHlI,

6bICTpble U CBepPXbbICTPble HEUTPOHDI,
aTOMbl pa3nnyHbIX aneMeHToB (°H un *C).

O

O O O O O



llonmsspHOE cusiHME

IO ERECNSK TPOH = 3€JICHBIN [[BET a30T + SJIEKTPOH = KD 81817 @015

BeicoTa — 100 I/IJ'II/II;tBiﬂIHe 400 km

““““““



MIHTEHCMBHOCTb KOCMWUYECKOro N3ny4eHud
3aBUCUT OT creayroLmx oakTopoB:

O BEJIMYUNHDbI MOTOKA MaJlaKTN4eCKoOro
N3JTYHEHNUA,

O aKTUBHOCTW CONHLUA;
o reorpa®uyeckouv LWnpoThbl;
O BbICOTbl Ha4 YypOBHEM MOpH.



3.4. YPOBHU KOCMMWYECKOIo OGNyY4YEHUA

100 xm

20 000 m
13 mk38/4

A so00m () 02
MK3B/4

2 000 M‘ ) 0,1
mk38/4

“ Yposens mopn O 0,03

Mk38/4

3aBUCMMOCTb

KOCMMUYecKoro gpooHa

OT BbICOTbI HA
YPOBHEM MOPS

BbicoTa, KM MowHocTtb | CpegHeronos
A03bl, ad [no3a,
MK3B/4 M3B
0 0,035 0,3
4 0,2 1,75
8,848 1,0 8
(2BepecT) 2,9
10 12,7
20

MK38 = MUKPO3UBEPT




[ pynnbl nnud, Hanbonee noaBep>XeHHble
OEVUCTBUIO KOCMUYECKOro U3ny4YeHuns:

XUTENN paBHUH U MOPCKNX nobepexnia;

XUTENN BbICOKOropbsa U YabaHhbil,
nacyLime CKoT;

O MNacca)Xwupbl caMmoseTa, NoAHNMatloLWerocs
Ha BbicoTy 10-12 kM (0bniyyeHue um3
KOCMOCa MnpeBblllaeT eCTeCTBEHHbIN
ypoBeHb 6onee yem B 100 pa3);

O 3KMNa>Xn BO3AYLUHbIX CYA0B;
O KOCMOHaBThI.




[lpupoaHbIe
pagnoaKkTUBHbLIE BELLIECTBA




[IpnpoaHble paanoakTUBHLIE
BellecTBa:

o [lepBad rpynna: HyKAuAbl PaanoaKTUBHbIX
cemencts (pagos) 23°U, 238U n 23?Th c
NpoAYKTaMn UX pacnaja.

o BrTopasd rpynna: paamMoun3oTonbl, HaxoasLmnecs
B 3eéMHOWM Kope n o06beKTax BHelwHen cpeabl C
MoMeHTa obpa3oBaHua 3emnu (*°K, 8/Rb, 48Ca,
962n’ 13°Te, 1291 1 .EI.ID)

o TpeTbga rpynna: paavoakTuBHbIE U30TomMbl 4C,
3H, 'Be, °Be, ob6pasylowmeca HenpepbIBHO NoA
NENCTBMEM KOCMUYECKOr0 N3NYYEHUS.




KJIbIM paAMOAKTHBHBIN P IIPEACTABISICT COOOU
MOYKY MOCIEA0BATENbHBIX NPEBPAILICHUH, KOIJIA SJIPO,
pasyrolieecs nNpu pacraae MaTepUHCKOTO AApa, TOKE, B
OX0 OUEpeb, PACHaTACTCA, BHOBb ITOPOXKIasl
HEYCTOUYUBOE PO U T.J.

B npupone CyiecTByeT Tpu pOAI0HAYAJIbHUKA —
ypaH-235, ypan-238 u Topuii-232, 1, COOTBETCTBEHHO,
TPU PAAUOAKTUBHBIX Ps/ia — IBA YPAHOBBIX U OJIMH
TOPUEBBIN.

«BekoBoe paBHOBECHE» — CKOPOCTh pacnajia KakJaoro
pPaJMOHYKJIK/Ia PaBHA CKOPOCTH €ro 00pa30BaHUs



B npupoie KOHIIEHTpalusa €CTECTBEHHBIX PATUOHYKIUIOB
BAPbUPYET B IINPOKUX IIPEACIIax.

Bonemie Bcero B okpyxkaronieii cpene °'Rb u *°K.

PanmnoakTUBHBIN KaJIuM ABISIETCSI OCHOBHBIM
PATUOHYKIIMAOM, CO3IAOIMIUM IIPUPOIHYIO AKTUBHOCTD
KOPMOB U CEJIbCKOXO3IUCTBEHHON MPOAYKIIUU B
OOJIBIIIMHCTBE T'€OXUMHUYECKUX TPOBUHIIMN 3€MJIH.



PaanoHyknuagbl B atmocdepe

O paAnOaKTMBHbIE BeLlecTBa B
ra3oobpasHOM cocTosAsHUM (%2°Rn U
220Th (TopoH), %C, 3H);

O paANOaKTMBHbIE BELLECTBa B BUAE
aspo3zonenn (#°K, 238U, %%°Ra u ap.)

OnHU U T€ XK€ pagUuOHYKIUAbI MOTYT HOCTYIIATh B
aTMOC(EPY KaK 8 pe3yibmame npupooOHbLX NPOUECcos, TaK
U 8C/1e0CMBUEe MEXHUYECKOU QesmelbHOCHU Yel08eKd

(mammpumep, *H, *C, %°Kr).




[TyTn nocTtynneHnsa paguoHyKnnaoB B
aTMmocadepy

O MNpwuv BbIBETPUBAHUN 3EMHbBIX MOPOA U
Pa3J1I0KEHUN OPraHNYECKUX BELLECTB,

o npun AndPdPy3nnm U3 NoUBbl B NPpU3EMHbIE
crion atMmocdepbl pagoHa (%%°Rn), TopoHa
(2°°Th) n npoaykTOoB MX pacnana;

Npyv NCnapeHnm ¢ BOAHON NOBEPXHOCTHU;
noa AenNCTBMEM KOCMUUYECKOrO U3NTYUYEHUS;
c KocMmyeckomn nbinbio (2°Al, 1°Be n ap.);
B pe3y/ibTate AeATe/IbHOCTU YeoBeKa.

O O O O



PaanoakTMBHOCTbL aTMocdephl

PagroakTMBHOCTh aTMOC(EPHOTO BO31yXa
BapbUPYET B IIMPOKUX IpeaeIax

7,4%10% — 16,3*10™ Bx/x
WJTH

2%107% - 4.4*%10°"° Ku/n



daKkTopbl, OT KOTOPbLIX 3aBUCUT
PaAN0aKTUBHOCTb aTMOCEpHI:

O MECTOMOJIOXKEHUS,

O COAEep>XaHUA pPaANOHYKINAO0B B
MaTEPUHCKNX 3EMHbIX MOpoAaXx,

O BpeMeHu roaa,
O COCTOSIHMSA aTMoCdepsbl,
O MeTeoposiormyeckmnx ycnosumm um T.A4.




PaanoakTMBHOCTb 3eMHOWM KOPb
N NOYB

o PagnoHyKnAbl YpaHOBbIX 1 TOPUEBOIO
PAOOB

o Kannn-40, pybunann-87, kanbunmn-48,
UMHK-96, noa-129 w ap.



[103a ramma-nsnyvyeHms pasHblX 3eMHbIX
nopoa y NoBepxXHOCTU 3eMnu

0926 — 1 1 ,5 Mrp/ FOI[ (B cpeiHEM)

O ° 1 2 — O ,7 Fp/ FOJ_-[ (B HEKOTOPBIX pailoHax 3eMJIN)

Hanpumep 6pa3zunbsckuii Kypopt ['yapanapu, mrar Kepana B MUHaun — MOHOITMTOBBIE
necku, ['yangon B Kurtae — BciencTBrue BbIX0/1a HA TIOBEPXHOCTH 3€MIIU
PaIMOAKTUBHBIX PY Y MOPOJI, & TAKKE 3HAYUTEIBbHON MPUMECH B IIOUBE YpaHa U paaus



PaanoHyknuabl B ruapocdepe

o 0K o 8’Rb

o 238U, 235U, 232Th
N NPOAYKTbl UX pacrnaja

O Pa,EI,I/IOHYKJ'IVI,D,bI KOCMMNYECKOIo NMponcxoxgeHums



PaanoakTMBHOCTbL rmapocaepsl
CKnaablBaeTca U3 pagmoakTUBHOCTMU:

O aTMOCMEpPHbIX 0CaaKOB,
O pe4yHOu BOAblI,
O 03epHbIX BOJ,
0 MOA3EMHbIX BOA,
O MOPCKOW BOAbI.



CopoepxaHne pagmonsoToroB B
BOOHbIX NCTOYHUKAX UMEET NPAMYIO

3aBUCUMOCTb OT CTENEHU
MUHepanu3aumm Boapbl




PaanoaktnBHOCTb doriopbl 1 doayHbl

o 0K, 1%C, 3H, 180 un ?°Na aBnsatotcs
bnoreHamMmm n BeCbMa MHTEHCUBHO
YyCBaAMBAOTCA PACTEHUSIMU U XKNBOTHbLIMM.

o BHelwHMne NCTOYHUKKN NPpUpPOaAHOIro
DaanaLUMOHHOro @oHa — KoCMmMyeckas
pDaanaumna U n3anydyeHmsa ecteCTBeHHbIX
DAANOHYK/INAOB, paCcCedaHHbIX B NMo4Be,

BOJlE, BO3AYyXE, CTPOUTENbHbIX N APYTrUX
MaTepuanax.

o BHYTpeHHMe UCTOYHUKKM NpUpoaHOU
paavaumn, cogepkawmnecss B CaMoMm
OpraHm3Me u NocTynakLlme B Hero C
nuwen, Boaon U BO34YXOM.




1/3 aTOMN OO3bl — BHELLHEE 00ONy4YeHne
2/3 003bl — BHYTPEHHEE 0bny4YeHme

CyMmmapHas gosa, nosiydaemasi ot
NPpUpPOOHOro paanauMoHHOro ooHa
nabMu, KoNnebneTcs B pasHbIX TOYKaxX
3€MHOMN NOBEPXHOCTH

ot 1 oo 110 m3B/roa Ha 4yenoseka




HepaBHOMEpPHOCTb NPUPOOAHOIO
pagnaunoHHoro dooHa Ha Hallen nnaHeTe
oOycroBrieHa:

o Pasnunymem B KOHLUEHTpaunm NnpupoaHbIX
PAANOHYKINAOB B pPa3/IMYHbIX y4acTKax
3eéMHOW KOPpbl 1 Ha ee NOBEPXHOCTW.

o BbICOTOM MECTHOCTM Had YpOBHEM MOpH,
reorpaunyeckon LLNpoTou,
BapnabenbHOCTbIO KOCMNYECKOro
N3Nny4vyeHuns.

o NpenmMyLlecTBEHHbIM NOTpebieHneEM
onpeaeneHHbIX NMPoAYKTOB NMUTaHUA.




